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Abstract: There is increasing evidence that myocarditis starts as a patchy process, accordingly, the
detection of segmental affection is important for early recognition of the disease and proper
initiation of anti-inflammatory treatment. We present our first experience here with using speckle-
tracking echocardiography to detect subtle segmental involvement of the left ventricle in two cases
with suspected myocarditis. STE consolidated the diagnosis and helped with the early initiation of
intravenous immunoglobulins and subsequent control of the disease. STE was also able to show the
specific topography of distribution, of each pathogen linked to inflammation.
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Background:

Myocarditis is an inflammatory myocardial disease. It can result from viral infections due to
molecular mimicry and autoimmunity or can even be associated with autoimmune and
autoinflammatory disorders. [1]

It can range from a patchy disease with mild or no manifestations to a diffuse myocardial
involvement with significant hemodynamic compromise.[2,3] There is no definite evidence on the
percentage of cases progressing from patch to diffuse involvement, and there is also no definite proof
whether fulminant cases started as a focal process or as a diffuse inflammation from scratch.

The diagnosis, of myocarditis is also, to date, a point of significant debate. One of the most
adopted criteria has been suggested by Caforio et al and includes the presence of one clinical
manifestation among acute chest pain, new onset dyspnea, cardiogenic shock, or unexplained
syncope, in addition to one positive laboratory or imaging evidence of myocardial affection such as
gadolinium enhancement by cardiac magnetic resonance (CMR), positive endomyocardial biopsy,
echocardiographic evidence of global or segmental myocardial dysfunction, elevated cardiac
enzymes. [1,4]

CMR and too endomyocardial biopsy are expensive, lengthy, or invasive, to be performed, in a
stable patient, and elevated cardiac enzymes and/or ST elevation in ECG are non-specific as they can
be induced by pericarditis. Hemodynamically stable patients are also not expected to display
evidence of global myocardial dysfunction.

The latter points are major flaws in Caforio’s criteria and raise the need for exploring techniques
that can detect segmental dysfunction of the myocardium, which can be justified and specific in stable
patients and can also be easily performed in hemodynamically unstable patients.

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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We present two cases of chest pain, where we used 2D speckle tracking via automated functional
imaging to prove segmental myocardial involvement as evidence of early myocarditis.

Case Summaries:

Case 1:

A 15-year-old, previously healthy male, presenting 1 month after recovering from influenza A
infection with 2 days history of severe chest pain, diffuse, not radiating. They were associated with
Upper respiratory tract symptoms and dizziness while standing. The physical examination was
unremarkable. CXR was normal. ECG performed showed sloping ST elevation in anteroseptal leads
(Figure 1A). Bedside routine echocardiography showed normal myocardial function. Initial
investigations showed Normal CBC, elevated cardiac enzymes troponin 1,441, BNP was 147, and
total CK 1,062 IU/L. The patient was initially diagnosed with pericarditis and started on Ibuprofen
with a plan for follow-up to repeat labs and initial conventional echocardiography showed preserved
left ventricular function. One week later, he came with worsening chest pain and as shown in Figure
1B, Troponin levels jumped from 1441 to 2600, at this stage, we decided to perform speckle-tracking
echocardiography that demonstrated segmental affection, mainly involving the basal anterolateral
segments of the myocardium (Figure 2), with overall preserved global strain, aligning with the
apparent absence of LV dysfunction.

Due to the rising titer of cardiac Troponins, a multidisciplinary team decided the administer of
intravenous immunoglobulins, which dramatically improved the clinical manifestations and led to a
steep decrease in serum Troponin.

| va v

Figure 1A: Sloping ST elevation in anteroseptal leads in Case 1.
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Figure 1B: Troponin T levels (ng/L) in Case 1.
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Figure 2. Bull’s eye showing segmental basal lateral affection of the left ventricle in Case 1.

Case 2

A 16-year-old male patient, presented with chest pain to the ER, alongside symptoms of upper
respiratory infection, respiratory panel testing revealed to be adenovirus positive. The patient was
hemodynamically compensated with unremarkable cardiac examination. Work-up for cardiac causes
of chest pain revealed elevated serum Troponin T and non-specific elevation of the ST segment in the
anteroseptal leads (juvenile repolarization pattern-Figure 3A), patient was admitted for observation,
and for serial Troponin T testing, which showed persistent elevation at 800 ng/dL (Figure 3B).
Following the persistence of manifestations and the lagging Troponin T levels, we performed a
speckle-tracking examination of the patient, which, once again displayed a segmental affection of the
basal septal part of the LV (Figure 4). At this stage, a dose of intravenous immunoglobulins was
administered to the patient, after which there was a progressive decrease in cardiac enzyme levels,
normalizing 15 days approximately after the dose. (Figure 3B)

Figure 3A: Juvenile pattern of repolarization in V2 and V3 in Case 2.
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Figure 3B: Troponin T levels in Case 2.
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Figure 4. Basal Septal affection by 2 D speckle tracking in Case 2 .
Discussion:

Speckle-tracking echocardiography was initially investigated as a segmental tool that can
gradually potentiate the role of echocardiography in coronary syndromes. However, it gradually
gained popularity as a global tool, that can diagnose early dysfunction in systemic disease,
particularly in cardio-oncology. [5]

Our case series revives the segmental power of STE and shows that it can differentiate
pericarditis from myocarditis without resorting to costly and lengthy CMR.

The available studies about the role of 2D or 3D strain in myocarditis mainly focus on global
strain in early myocarditis and have been almost exclusively performed in adults, where segmental
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involvement can be biased by coronary affection. Supel and colleagues benchmarked global 2D strain
against CMR in adult patients with myocarditis and found that cases who displayed edema in CMR
were more likely to have a significant decrease in GLS by STE. [6]

A case report by Uzigbto-Zyczkowska, also demonstrated a decreased global strain, despite a
preserved LV EF, with an involvement of the basal posterior segments, that aligned with areas of
gadolinium enhancement by CMR. [7]

Another interesting study of 3D strain vs. CMR, showed once more that dysfunctional segments
by STE corresponded to areas of gadolinium enhancement by CMR. [8-10]

In our study, STE was able to demonstrate segmental involvement, before global dysfunction,
and was a game-changer in early treatment and significant biochemical improvement of patients.

Another interesting finding of our study was the different distribution of myocardial
inflammation in the two cases. Case 1 had a history of influenza, and dysfunction was mainly noted
in the basal anterior segments, while case 2, who tested positive for adenovirus, had a basal septal
involvement.

An interesting article by Karev et al discusses, how different viruses have divergent tropism to
the myocardium, leading to heterogenous affection of cardiomyocytes. For instance, human herpes
6, infects the basal septum, while parvovirus involves the post. There is little or no knowledge of the
specific tropism of influenza or adenovirus, before this case series, and two cases are not robust
enough to suggest a specific tropism, but might be sight-opening to another advantage of STE, which
is the determination of the specific tropism of viruses to certain regions of the cardiac muscle. [11]

Conclusion:

STE was extremely validated in systemic disorders, but its potential role in bedside diagnosis of
early focal myocarditis can be a game changer not only in reversing early inflammation but also in
recognition of specific viral signatures and tropism to the myocardium.
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